lations disproportionately have environmental risks while the wealthy and better educated gain disproportionately from protecting unique ecosystems. We test this hypothesis in an analysis of the decline of southern Appalachian spruce-$r forests. We calculate willingness-to-pay measures for forest protection through a contingent valuation survey. Survey respondents consider spruce-fir forest protection to be a normal good (income elasticity: 0.421). Education does not injluence willingness to pay. In an assessment of willingness to pay scaled by income, we found that income has a negative eflect, implying that as income increases, willingness to pay as a percentage of income decreases. Education weakly injluences willingness to pay in this assessment. Given the substantial existence and bequest values associated with these forests, these results substantiate our rejection of the hypothesis that conserving this unique ecosystem only beneJts the wealthy and better educated.
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. J. E. Aldy et al. natural resource management appear more challenging in light of increasing costs and present budget constraints (U.S. House of Representatives 1995) .
During this period when the nation made significant investments to restore its environmental and natural resource quality, some demographic groups did not fully reap the rewards of these endeavors. While the federal government, through the Clean Air Act, virtually eliminated airborne lead pollution, minority and lowincome children remain much more susceptible to lead poisoning in urban environments than white and wealthy children. The federal government has been accused of insufficient cleanups at Superfund sites in predominantly poor and minority areas. Minority and low-income populations appear to bear a disproportionate burden of health risks from the siting of hazardous waste and municipal solid waste facilities (Bullard 1994,239-240) .
In the context of the present budget austerity, many have called the federal government to prioritize its activities (U.S. House of Representatives, 1995) . At the same time, the federal government has begun to consider environmental equity issues in its decision making (Gore 1993; Federal Actions 1994) . Some have called on the federal government to integrate equity concerns in its priority-setting process (Bullard 1994 (Bullard , 1995 .
As the federal government attempts to set its priorities better through the constraints of an environmental equity framework, some new questions should be posed. First, if the disproportionate burden of environmental risks creates injustice, then shouldn't the disproportionate accrual of benefits also create injustice? If, through some environmental and natural resource programs, only the wealthy gain benefits, in effect making the wealthy wealthier, then wouldn't this be considered inequitable? Second, if environmental protection requires policymakers to address it through an equity framework, then shouldn't management of natural resources also require analysis through such a framework? From a larger perspective, if the government mandates that consumers of private goods receive equitable treatment (e.g., fair housing practices), and if the government provides public goods (such as education and environmental protection) under an equity framework, then shouldn't another public good, such as the provision of national parks and wilderness areas, also be analyzed through this framework?
In this article, we evaluate the environmental equity issues associated with the conservation of a unique natural resource, the southern Appalachian spruce-fir forests. In the next section, we review the environmental equity literature and discuss the importance of assessing the benefits of environmental and natural resource management. Then we describe the southern Appalachian spruce-fir forests and the damage they presently suffer. Then, we provide a description of a survey to assess the household values for these forests, present results of the statistical analysis, and discuss future research needs.
Environmental Equity Literature
Environmental equity and environmental justice have come to the political and academic forefront primarily over the past decade. Activists began raising issues of environmental equity in the 1970s; however, the 1982 siting of a polychlorinated biphenyl (PCB) landfill in Warren County, NC, served as the dawning of the environmental equity movement on the national scene. Since this event, the environmental equity literature has focused on local issues usually concerning exposures to environmental risks by minority and/or low-income populations.
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In most cases, the literature addresses health concerns resulting from siting of municipal solid waste landfills and hazardous waste disposal facilities, Superfund sites, and urban lead poisoning. The United Church of Christ Commission for Racial Justice (1987), Anderton et al. (1994) , Bullard (1990) , and Goldman and Fitton (1994) , among others, studied the relationship between location of hazardous waste sites and racial and socioeconomic characteristics. Hamilton (1993 Hamilton ( , 1995 assessed the decisions of hazardous waste facilities to expand in the context of affected minority populations. Sexton and Anderson (1993) edited a special journal issue on environmental health risks and minority and low-income populations. Several studies in Westra and Wenz (1995) addressed local environmental health risks posed to minority populations. Rosen (1994) provided evidence of environmental injustice and the response through an emerging grassroots movement. Capek (1993) noted how environmental justice evolved out of grassroots campaigns, and is still characterized by these local movements. The U.S. House of Representatives (1992) addressed the issue of lead exposure to minority and low-income children.
The environmental equity literature has concentrated on the local environmental health risks borne by low-income and minority populations. As a social justice issue, the field of environmental equity appears unusually constrained. Very few papers have considered the distribution of benefits of government programs; however, some authors have suggested that the government should do so (Graham 1994, 19) . In addition, few papers consider the environmental equity issues associated with conserving unique ecosystems, such as national parks and wilderness areas, especially over large spatial scales, although some have noted that the demographics of recreational natural resource users do not match the demographics of the nation's population (Goldsmith 1994,20; Hendon 1991, 107) .
While the environmental equity literature ignores the distribution of benefits, other social issues, such as education, have attracted significant attention to the benefits distribution. Senator Paul Simon (1994) commented that "One of the goals of public education is to reduce the inequities into which we are born" (p. 1). However, Simon lamented that financing of education has become inequitable, further exacerbating social inequalities. In the 197Os, at least 22 states implemented school finance system reforms in order to equalize funding opportunities for local school districts (Carroll 1979, 1) . In more recent years, local school districts have sued their state governments over the inequitable nature of school funding.r Just as in the environmental arena, the debate over educational resources has often focused on the conflict between equity and efficiency.' In the case of Kentucky, and illustrated by other states' reforms, governments have aimed to provided equitable educational resources.
There appears to be a natural parallel between equity in education and equity in environmental and resource management. Education and environmental and resource management may both be considered public goods.3 As such, governments provide for both of these through public schools and universities and environmental protection, parks, wilderness areas, and recreation areas. Since both types of goods are provided by governments through decisions made by policymakers, the magnitude and distribution of the benefits and costs of providing these goods are important inputs in those decisions.
In addition to ignoring the importance of benefits of environmental and resource management, the environmental equity literature has not focused on the use of natural resources, especially national parks and other unique ecosystems.
Some writers perceive that the national parks and other outdoor recreation sites primarily benefit the wealthier, better educated, and predominantly white components of the nation's population. Stewart (1977) presented his perception of the distribution of benefits and costs:
It is the wealthy and educated that will primarily benefit from the maintenance of pristine environments. It is the poor who will bear much of the burden-the rural poor denied the fruits of development, the urban poor choking on pollution that cannot be exported to more thinly populated areas. (p. 476) Hendon (1991) found that wilderness use is often "attributable to income, opportunity, barriers such as discrimination, as well as the preferences and life styles of these individuals" (p. 107). Riddiough (1990) questioned whether the nation should "clean up the national parks so that a few well-to-do people can use them, while other, poorer people have to try to cope with toxic waste in their back yards."4 Representative Don Young of Alaska derided the creation of national parks in Alaska as simply a decision to benefit "jet-setting hippie backpackers" (GOP Floats Idea 1995). In the following section, we test Stewart's hypothesis that only the wealthy and educated benefit from management of unique natural resources in an analysis of the decline of the southern Appalachian spruc&r forests.
The Southern Appalachian Spruce-Fir Forests
The southern Appalachian spruce-fir forests occur in North Carolina, Tennessee, and Virginia at elevations above 4500 ft. Only 7% of the lands supporting spruce-fir forests are privately owned (Dull et al. 1988 ). The spruce-fir forests cover more than 34,000 hectares in the southern Appalachians, with 80% existing within the Great Smoky Mountains National Park (GSMNP) boundaries. The Smokies' spruce-fir forests are the only temperate rainforests in the United States east of the Mississippi River and support 132 vascular plants, 8 of which are endemic to the southern Appalachian spruce-fir forests (Shank 1954, 335; King and Stupka 1950, 41) . The sprucefir forests serve as the southern edge of many northern plant species, and the northern edge of many southern plants. These forests also serve as a significant source of recreation in the southern Appalachians, especially in the GSMNP, Mount Rogers National Recreation Area, several national forests, and parts of the Appalachian Trail.
The Decline of the Southern Appalachian Spruce-Fir Forests
The U.S. Forest Service studied the southern Appalachian spruce-fir forests in the late 1980s (refer to Dull et al. 1988) . By aerial photography, the Forest Service estimated the magnitude of forest decline. The Forest Service employed a threetiered classification system, where light mortality referred to 30% standing dead dominant trees, heavy mortality referred to 30% to 70% standing dead dominant trees, and severe mortality to more than 70% standing dead dominant trees. Table 1 illustrates the degree of mortality at the various areas supporting spruce-fir populations. Note. From Dull et al. (1988,23) .
Several recent changes in the southern Appalachian environment have caused the decline of the spruce-fir forests. The introduction of the balsam woolly adelgid, acid deposition, and ozone pollution have stressed the Fraser fir and the red spruce. The adelgid infests Fraser fir trees, causing them to eventually die by preventing the transport of water and nutrients within a host tree (Eager 1984, 42-44) . The GSMNP experienced acid precipitation events with pH levels as low as 3.4 in the early 1980s (Carpenter 1982, 77) . Acid deposition increases with elevation, as does the codominance of red spruce and Fraser fir (Lovett 1984, 226-227) . A recent review article concluded that "regional scale air pollution has played a significant role in the decline of red spruce in the eastern United States" (Johnson et al. 1992, 406) . Increased ambient ozone concentrations may cause further decline in red spruce populations (Ross 1985, 81, 83) . At Clingman's Dome in GSMNP, 80% of the red spruce exhibit slow growth, canopy dieback, and needle thinning (Peine 1986, 135, 177; Charlier 1992 ). All three factors may generate a negative synergistic effect on the viability of spruce-fir stands (Charlier 1992 ).
Use of Spruce-Fir Forests
Since 93% of the southern Appalachian spruc+fir forests exist on public lands, characteristics of the users of these lands may provide some insight into the distribution of benefits derived from the forests. While most of the agencies managing areas supporting sprucefir stands have not collected demographic information on users, the National Park Service has surveyed the users of the Great Smoky Mountains National Park (Peine and Renfro 1988) . The demographic characteristics of all users of the park may serve as a sufficient proxy for the characteristics of the users of the spruce-fir forests within the park, and likely resemble the user characteristics of the other public lands supporting spruce-fir stands. The GSMNP is the most highly visited park in the nation, with visitors coming from all states, but especially those states in the east.
In their study, Peine and Renfro intercepted cars at three major park entrances and randomly interviewed an adult in each vehicle. As Table 2 indicates, users of the park are almost exclusively white. The users are wealthier and better educated than the national averages. These findings are consistent with the perceptions of the users of unique ecosystems discussed earlier. From Peine and Renfro's research, it appears that the benefits of the use of a unique ecosystem may be accrued by a specific Note. From Peine and Renfro (1988,lS) .
' All vehicle occupants were included in the analysis. Therefore, for these figures, IZ = 5107, which includes all the members of groups associated with the survey respondents.
b For these figures, n = 14,568, which includes all the members of groups associated with the survey respondents.
' Constant dollars are based on the implicit price deflator for the gross national product using 1972 as the base year, where $100 = $100.
population. However, the value of a unique ecosystem includes more than simply the benefits derived from use. Unique ecosystems provide substantial nonuse or passive use benefits to consumers (Krutilla 1967) . In order to determine the full environmental equity impact of conserving the southern Appalachian sprucefir forests, the use and nonuse values held by individuals must be assessed. In the next section, we discuss a contingent valuation study employed to estimate the values for conserving these forests and their environmental equity implications.
Data
The contingent valuation method involves the use of a survey to elicit individuals' willingness to pay for goods. As opposed to revealed preference methodologies, where economists analyze individuals' willingness to pay based on actual consumption decisions, this stated preference methodology assesses individuals' willingnessto-pay values that are contingent on the information provided in the survey. After the survey respondent receives information about the good in question, the respondent answers an experimental willingness-to-pay question. This question can take several forms, including open-ended, payment card, and referendum. In our analysis, we assess individuals' willingness-to-pay values from a contingent valuation study employing the payment card format.5
The payment card method was initially developed to avoid the starting-point bias problem associated with iterative bidding games. The payment card presents more structure to the respondent than either an open-ended or dichotomous choice question and may be easier to answer. Although payment cards have been thought to induce range bias (Mitchell and Carson 1989) ,,a recent study found the payment card format to be free of range and centering biases when the correct range of the willingness to pay distribution is included on the payment card (Rowe et al. 1996) .
Consequently, the range of values displayed on the payment card should be based on a pretest survey question.6
In the spring of 1991, a survey on forest quality was mailed to 1200 households. The format of the survey and its implementation closely followed the Dillman (1978) method. Focus groups and a pretest were used to develop and refine the survey instrument. The sampling frame was households living within a 500~mile radius of Asheville, NC. A sheet of color photographs depicting three stages of forest decline and a map identifying the study area were provided to the sample households. Summary information about forest damage and forest protection programs was also provided.
This survey requested information on household knowledge of spruce-fir decline, visits to these forests, trip expenditures for visits, environmental attitudes, outdoor and environmental activities, demographics, and willingness to pay in additional annual taxes for a protection program for all spruce-fir forests and for those forests along road and trail corridors (approximately one-third of the total).7 Following the willingness-to-pay questions, respondents were asked to apportion percentages of their willingness to pay bids to use value, bequest value, and existence value.' The overall response rate was 52% of delivered surveys (53% of the payment card set).
Results of Regression Models
We developed two statistical models using the LIMDEP software (Greene 1992) . In the first model we used a censored ordinary least-squares regression where the dependent variable was the logged willingness to pay for a protection program for those forests along road and trail corridors (see Cameron and Huppert 1989 for a discussion of the need to use a censored model for payment card data). The other model we used was an ordinary least squares regression where the dependent variable was the willingness to pay for a protection program for those forests along road and trail corridors scaled by the logarithm of the respondents' income. Table 3 lists the independent variables used in these models.
Model Z
The results of the first model indicate that income is a significant factor determining a respondent's willingness to pay for protecting southern Appalachian spruce-fir forests (see Table 4 ). The coefficient for the income variable is positive and significant at the 5% level, implying that the richer the household, the more it is willing to pay for the conservation of these forests. The coefficient estimate for income is 0.421, indicating that respondents consider forest protection to be a normal good.g This finding conforms to Kristrom and Riera's (1996) results." They "note that the income elasticity is less than one in two prominent 'state-of-the-art' CVM studies, the Imber et al. (1991) (Australian data) and the Carson et al. (1992) study (U.S. data). The 'income elasticities' are in the range of 0.2-0.3" (p. 50). While our income elasticity is slightly larger than the range presented by Kristrom and Riera, it is still statistically different from 1.
The education variable was not statistically significant. Therefore, the perception that the better educated value unique ecosystems more than the less educated is not supported by this analysis. The age variable is also significant at the 5% level, although the coefficient is negative. This indicates that the older the household, the less it is willing to pay for the conservation of forests. This result implies that older generations have weaker preferences for the protection of unique ecosystems. The household size variable is statistically significant at the 10% level, and is also negative, implying that the larger the household, the less it is willing to pay. This is consistent with economic theory, which would hold that smaller households have more disposable income than larger households, ceteris paribus. The environmental attitudes variable is significant at the 10% level and its coefficient is positive. This is consistent with the hypothesis that individuals undertaking environmentally friendly behavior hold higher values for natural and unique areas. The dummy variable for the importance of protecting rare and endangered species is significant at the 5% level and its coefficient is positive. Households believing that protecting rare species is important may believe that protecting rare ecosystems is also important. The preferences undergirding the interest in protecting species likely supports the household's value for protecting ecosystems. The variable for the distance between the responding household and Asheville, NC (assumed geographic centroid of spruc&?r forests), is significant at the 5% level, and its coefficient is positive, implying that the farther away a household lives from these forests, the more it values them. Households living in close proximity to the spruce-fir forests may consider the vast extent of lower altitude forests in western North Carolina and western Virginia as substitutes and report a lower willingness to pay for protecting the spruce-fir stands than households living farther away.
Model II
The results of the scaled willingness-to-pay model indicate that income is statistically significant at the 1% level and the coefficient is negative (see Table 5 ). In the context of the first model, this result provides an interesting illustration of the role of wealth in the preferences for conservation of unique ecosystems. While the first model indicates that willingness to pay increases with income, this model finds that willingness to pay as a function of a household's ability to pay decreases as its ability to pay increases. A low-income household would be willing to pay more as a percentage of its income than would a high-income household. This result is contrary to the presumptions that unique ecosystems are luxury goods and that only the wealthy benefit from them. Indeed, the respondents to this survey provide values illustrating that they consider southern Appalachian spruce-fir forests as normal goods. When considering benefits relative to income, conserving this unique ecosystem may benefit low-income households more than high-income households.
This result is consistent with our finding in model I and the recent research by Kristrom and Riera. In a study of another unique ecosystem, Reaves et al. (1995) also found a negative coefficient for the income variable in a similar willingness-topay scaled by income model for protection of red-cockaded woodpecker habitat. This result is also consistent with findings in the charitable contributions literature. Hodgkinson and We&man (1990) reported that low-income households donated a higher percentage of their incomes to charities than did households with higher incomes (p. 48). Clotfelter (1985) reviewed 16 econometric studies on charitable donations, and noted that only 3 out of the 16 studies found income elasticities larger than 1.
As in the first model, the age variable is significant at the 5% level and its coefficient is still negative. The education variable becomes significant at the 10% level in this model with a positive coefficient. There may be a weak education effect. In the first model, the income effect precludes any recognition of the role of education in willingness to pay bids. However, once we scale the willingness to pay bids to reflect respondents' ability to pay, education does play a role. Better educated households do appear to value the spruce-fir forests more as a percentage of their income than less educated households. The environmental attitudes variable is significant in this model as well, and has the expected positive coefficient.
If wealthy households predominantly use the spruce-fir forests, why do less wealthy households value them more as a percentage of their income? When asked to apportion their willingness-to-pay bids to various types of value, the average percentage for nonuse values (bequest and existence) was approximately 90%. Only about 10% of the willingness-to-pay bids reflect the households' value for using these f0rests.l ' While McConnell (1992) indicated that it may not be reasonable to believe that respondents have the cognitive ability to disaggregate their willingness to pay bids into use and nonuse categories, these results do provide at least qualitative evidence of the relative importance of the categories of value.
We fail to find support for the hypothesis that conserving the southern Appalachian spruce-fir forests only benefits the wealthy and the educated. Conservation of this unique ecosystem should pass any equity test for the allocation of resources for environmental and resource goods. This analysis provides an illustration that, given the significance of nonuse values for unique resources, extrapolating household values for a resource based on use trends can result in misleading outcomes.12 Additional research is needed to replicate and expand these results to other unique ecosystems. Due to data limitations, this study did not address the distributional effects on minority populations. Further contingent valuation research on other unique ecosystems should incorporate a minority variable to assess if benefits accrue differentially based on ethnic background.
Notes
1. Tinder (1994) provides a discussion of a recent lawsuit in Illinois. In 1989, the Kentucky Supreme Court struck down the state's educational system as unconstitutional. In its decision, the Supreme Court noted that "The system of common schools must be adequately funded to achieve its goals. The system of common schools must be substantially uniform throughout the state. Each child, every child, in this Commonwealth must be provided with an equal opportunity to have an adequate education" (Rose v. Council for Better Education, KY 790 SW 2d 186). Miller et al. (1991) reviewed the effects of this ruling in the 1990 Kentucky Education Reform Act.
2. For example, refer to Secada (1989) for a review of President Reagan's attempt to replace equity with "standards of excellence" reflecting "a concern for more efficient production" (p. 1).
3. One could consider that both goods are not perfectly public because of congestion (see Randall 1987, 176-177) .
4. Marie Lynn Miranda argues that this is in fact a false dichotomy. The nation should not make trade-offs between national parks and toxic waste management. Instead, decision makers should prioritize the entire federal budget instead of allocating within the small environment/natural resource pie.
5. For a review of the merits and drawbacks of the contingent valuation method, refer to Arrow et al. (1993) , Mitchell and Carson (1989) , Hausman (1993) , and the fall 1994 ofEconomic Perspectives (vol. 8). 6. The range of values displayed on the payment card used in our survey was based on an open-ended pretest survey question.
7. One-half of the households asked to participate received a survey instrument that employed a payment card elicitation format. The other half received surveys that employed a dichotomous choice (referendum) format. For more discussion of the advantages and disadvantages of each format type, see Mitchell and Carson (1989) , chapter 4. In this article, we use the data from the payment card format due to ease of estimation and interpretation.
8. A copy of the survey instrument and a copy of the data set are available from the authors upon request.
9. The parameter estimate of the logarithm of income is the income elasticity of willingness to pay. This implies that a 10% increase in income would result in about a 4% increase in willingness to pay.
10. To facilitate comparisons with Kristrom and Riera's results, we have employed their definition of income elasticity of willingness to pay. They note that "if the income elasticity of willingness to pay for an environmental improvement is greater than one, the share of willingness to pay allocated to the environment increases with income. This is, in some sense, analogous to the private good case and the Engel curve analysis" (p. 47). Based on this definition, "a luxury public good will have an increasing willingness to pay share of income and the opposite is true for a necessary [normal] good" (p. 48).
11. This result is consistent with the findings of Schulze et al. (1983) in their evaluation of existence values for the preservation of visibility in national parks in the southwestern United States (p. 172); Gilbert et al. (1991) in their assessment of preservation values for eastern wilderness areas in the United States (p. 61); and Loomis et al. (1993) in their review of existence and bequest values for forests in Australia (p. 53). All three studies found that nonuse values dominated respondents' willingness to pay.
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12. However, economic equity in recreational use constitutes an important research topic, especially in regard to the new User Fee Demonstration Program being implemented on selected federal lands. Public Recreation Visitor Survey (PARVS) and CUSTOMER data collected by the U.S. Forest Service contain information on visitor profiles, origins and destinations, expenditures, and measures of preference satisfaction that could be analyzed to evaluate equity impacts.
